The objective of this study is to compare whole-body retention in the rat of radiocobalt incorporated into a marine green alga with that of 60Co in inorganic form. Ulva pertusa was incubated in aerated seawater containing 60Co under fluorescent lamp for 7 days. The radio active seaweed was homogenated and was given to rats via a stomach tube. The control group of rats was given 60CoCl2 with homogenate of non-radioactive seaweed. Whole-body retention of the radionuclide was determined by in vivo counting of the living animal. The result revealed that rats absorbed and retained much more 60Co incorporated into the seaweed than 60CoCl2. This fact should be taken into account in the estimation of internal dose due to radiocobalt released into marine environment.
INTRODUCTION
Marine organisms are known to concentrate cobalt in seawater.
The degree of the concentration has been studied for a number of marine organisms from the biogeochemical and radiotoxicological points of view.'-" Some marine orgaanisms are also known to accumulate vitamin B12 which contains cobalt . 4 '51 This subject has been mainly investigated from standpoints of physiology and ecology of marine orga nisms and little attention was paid from the radiotoxicological point of view. The metabolism of inorganic cobalt and vitamin B12 in human and animals has been studied extensively."
For the purpose of assessing the radiation dose to man due to radiocobalt released into marine environment, however, these studies mentioned above can not provide adequate information since marine products as feeds may con tain cobalt conpounds whcih have not activity as vitamin B12 and the metabolism of which in animals is different from inorganic cobalt. The present experiment was carried out to compure the metabolism in rats of radiocobalt incorporated into a green alga with that of 60Co in inorganic from.
MATERIALS AND METHODS
Fronds of a seaweed (a species of green algae : Ulva pertusa Kjellman) were col lected on shore of Kamogawa, Chiba Prefecture.
Radioactive cobalt (60CoC12) in HCI with a specific activity of 90 mCi per mg Co was obtained from Japan Radioisotope Association.
Experimental animals used were adult male rats of Wistar strain bred and supplied by the animal and plant supply section of National Institute of Radiolo gical Sciences. The rats were kept in an animal room and fed a standard cubed diet (Funabashi Farm Co, Funabashi) and water ad libitum for a whole-experimental period. The radioactivity counting was performed with an Armac counter (Packard). Aboutl0 grams of the seaweed were placed in a plastic bottle containing 1 litre of seawater with 10 pCi 60Co and maintained at 20°C under fluorescent illumination and aeration.
After one week incubation, the seaweed was taken up and washed briefly with seawater free of radiocobalt.
The seaweed was weighed after removing moisture with soft paper and the radioactivity concentration was determined. For the calculation of the concentration factor, an aliquot of the seawater used as a culture medium was sampled and its radioactivity was also determined. The radioactive seaweed was then homogenated in a porcelain mortar. The homogenate added with small amount of distilled water was orally given into rats via a stomach tube. Measurement of the radioactivity in rats was made by whole body r-counting of living animals immediately after the dosing and periodically thera fter for 7 days. For the control of "Co incorporated into the seaweed, "Co was mixed with homogenate of the non-radioactive seaweed immediately before the dosing. Oral dosing and determination of radioactivity of rats were performed in the same way as described above.
RESULTS AND DISCUSSION
The concentration factor of "Co for the seaweed defined here as the ratio between the 60Co concentration in the seaweed and the concentration in the seawater at sam pling time was shown to be about 200 after one week incubation. Although periodical sampling of seaweeds was not carried out in the present experiment and whether a steady state concentration was reached or not at that time was not known, the value of the concentration factor is in reasonable agreement with those obtained by other investigators.", "I Whole-body retention of 60Co in rats after oral dosing of the seaweed incubated in 60Co containing seawater is shown in Fig. 1 . Each point represents mean value of 6 rats with the standard deviation.
"Co incorporated into the seaweed was retained in rats much higher than 60CoC12 mixed with the non-radioactive seaweed immediately before dosing, and moreover the biological half time of 60Co incorporated into the seaweed during the period from 3 to 7 days after dosing is much longer than that of "Co mixed with the seaweed in the corresponding duration. We have reported the comparable study on the whole-body retention of 60CoC12 and b8Co-cyanocobalamin (vitamin B 12). The result of the previous study is shown in Fig. body retention is very similar to that of 60Co in the previous study . This fact sug gests that the homogenate of the seaweed mixed with 60CoC12 has no effect for modi fying intestinal absorption of 60Co. As to the experimental group of the present experiment, about 8% of dose was retained in the rat 7th day after dosing. Ttis fact suggests that a part of GOCoCl2 added to the seawater was converted in the seaweed into 60Co compounds which were easily absorbed from intestine and retained in the body for a long time or that the seaweed accumulated the 60Co compounds which were converted from 60CoC12 in the would result that about lb% of °'eo in the seaweed snouid be in cyanocooaiamin form since as shown in Fig. 2 the whole-body retention of orally dosed 53Co-cyano cobalamin was about 50% of dose at 7 days after the dosing. Kanazawa reported that the vitamin B12 content of Ulva pertusa is 0.063 ,ug/g on dry basis."
Ishii et al. reported that the cobalt content of Ulva is 0.17 pg/g dry matter."' From these data it can be calculated that about 2% of cobalt is in vitamin B12 from in Ulva grown naturally on seashore.
If this value is applicable to the present experiment, the high retention of 60Co in the present experiment would indicate that there exist some easily-absorbable 60Co compounds other than vitamin B12 to a significant extent in the seaweed.
The determination of the chemical form of the compounds is a subject to be solved in the future.
It can be concluded from the result of the present experiment that intestinal absorption and body retention in rats of 60Co incorporated into the seaweed are very high compared with that of 60CoC12 mixed with the non-radioactive seaweed. This fact should be taken into account in the estimation of internal dose due to radiocobalt through the intake of seaweed. 
